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Research
AbstrACt
Objective To review and assess effectiveness of sport 
and dance participation on subjective well-being outcomes 
among healthy young people aged 15–24 years.
Design Systematic review.
Methods We searched for studies published in any 
language between January 2006 and September 2016 
on PsychINFO, Ovid MEDLINE, Eric, Web of Science (Arts 
and Humanities Citation Index, Social Science and Science 
Citation Index), Scopus, PILOTS, CINAHL, SPORTDiscus 
and International Index to Performing Arts. Additionally, 
we searched for unpublished (grey) literature via an 
online call for evidence, expert contribution, searches of 
key organisation websites and the British Library EThOS 
database, and a keyword Google search. Published 
studies of sport or dance interventions for healthy young 
people aged 15–24 years where subjective well-being 
was measured were included. Studies were excluded 
if participants were paid professionals or elite athletes, 
or if the intervention was clinical sport/dance therapy. 
Two researchers extracted data and assessed strength 
and quality of evidence using criteria in the What Works 
Centre for Wellbeing methods guide and GRADE, and using 
standardised reporting forms. Due to clinical heterogeneity 
between studies, meta-analysis was not appropriate. 
Grey literature in the form of final evaluation reports on 
empirical data relating to sport or dance interventions 
were included.
results Eleven out of 6587 articles were included (7 
randomised controlled trials and 1 cohort study, and 3 
unpublished grey evaluation reports). Published literature 
suggests meditative physical activity (yoga and Baduanjin 
Qigong) and group-based or peer-supported sport and 
dance has some potential to improve subjective well-
being. Grey literature suggests sport and dance improve 
subjective well-being but identify negative feelings of 
competency and capability. The amount and quality of 
published evidence on sport and dance interventions to 
enhance subjective well-being is low.
Conclusions Meditative activities, group and peer-
supported sport and dance may promote subjective well-
being enhancement in youth. Evidence is limited. Better 
designed studies are needed.
trial registration number CRD42016048745; Results. 
IntrODuCtIOn
Governments and international organisa-
tions acknowledge subjective well-being 
(SWB) as a policy goal.1–3 The international 
focus on measuring SWB is gaining recogni-
tion in some aspects of UK sport,4 5 dance6 
and physical activity policy.7 SWB describes 
well-being in terms of the good and bad feel-
ings arising from what people do and how 
they think.8 Good feelings include happi-
ness, joy, contentment and excitement while 
sadness, worry, stress and anxiety are exam-
ples of more negative feelings. People’s 
experiences also involve a sense of purpose 
(eg, worthwhileness, meaningfulness) and 
pointlessness (eg, futility, boredom). Since 
2011, SWB measured as satisfaction with 
life, worthwhileness, happiness and anxiety 
has been included in UK population surveys 
conducted by the Office of National Statistics.9 
Links between sports and cultural activities 
strengths and limitations of this study
 ► Prepublication of our protocol on the International 
Prospective Register of Systematic Reviews ensures 
methodological transparency and mitigates against 
potential post hoc decision making.
 ► A comprehensive research, policy and practice-rele-
vant search strategy was used including searches of 
published and unpublished data, and study selection 
was carried out by two reviewers independently.
 ► Data extraction and quality assessments were con-
ducted using standardised forms, independently by 
two reviewers.
 ► The focus on a specific target age group may have 
excluded evidence from studies that have aggregat-
ed data across younger and older age groups in their 
analysis.
 ► Meta-analysis was not possible due to the heteroge-
neity of study interventions and outcomes.
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and SWB have been reported and sport engagement is 
included in national-level data collection and analysis.10 
Significant associations have been found between engage-
ment in sport, the arts and enhanced SWB as measured 
by life satisfaction.11 Yet, it is acknowledged that SWB is 
a complex concept, with no single agreed definition or 
measure.12 The term SWB is used synonymously with a 
wide range of concepts including self-esteem, self-effi-
cacy, self-determination, resilience, quality of life, mood 
enhancement, positive mental health, life satisfaction, 
worthwhileness and happiness.13 Measures of SWB use 
various scales that demonstrate well-being as multidimen-
sional, for example, The Warwick and Edinburgh Mental 
Wellbeing Scale,14 Rosenberg’s Self-Esteem Scale and15 
The Profile of Mood States.16 
The What Works Centre for Well-being initiative,17 
funded by the Economic and Social Research Council has 
commissioned evidence reviews in key areas including 
Culture, Sport and Well-being. Following consultation 
with stakeholders,18 four topics were identified for system-
atic review between 2015 and 2018 (music and singing, 
sport and dance, visual arts, and outdoor nature-based 
physical activity). This paper reports the findings of the 
second systematic review topic; sport and dance interven-
tions for healthy young people (15–24 years) to promote 
subjective well-being.
The established definition of sport, used throughout 
the sector, remains that cited from the European Charter 
(1992) and refers to forms of physical activity either 
casually or formally organised in which people take part 
for fitness, health and well-being, social relationships 
or competition.19 Sport includes a wide range of indi-
vidual and group activities including jogging, running, 
cycling, martial arts, yoga, team games and athletics. 
Dance is commonly defined differently from sport as a 
performing art form which refers to the rhythmic move-
ments and sequences of steps usually set to music.20 Sport 
and dance programmes in the UK operate in different 
delivery, programming and funding environments, yet 
both sport and dance organisations identify young people 
as a key target group for engagement in physical activity 
to enhance well-being. The evidence, however, is theoret-
ically and methodologically diverse and less attention has 
been given to children and adolescents. Existing evidence 
reviews on sport have tended to focus on physical rather 
than mental health or well-being outcomes21–23 or they 
have examined the effect of exercise in populations with 
specific mental health conditions such as depression24 
and anxiety.25 26 Dance-related reviews of evidence have 
examined the effectiveness of dance therapy on psycho-
logical and physical health and well-being outcomes 
in patients with cancer,27 for schizophrenia28 and on 
depression.29 A review of reviews on physical activity and 
mental health in children and adolescents identified an 
association between physical activity and positive well-
being outcomes connected to reduced depression and 
anxiety, and enhanced self-esteem and cognitive func-
tion.30 No systematic review to date has focused on sport 
and dance interventions in healthy young people (15–24 
years) to promote subjective well-being. Interventions 
that positively influence the well-being of young people 
have the potential to promote good physical and mental 
health.31–33 This review provides evidence that may 
improve understanding of the effects of sport and dance 
on a range of SWB measures and contribute to informing 
policy development, programme delivery and measure-
ment and evaluation of sport and dance interventions to 
enhance well-being.
MethODs
The protocol for this systematic review was registered 
with the International Prospective Register of System-
atic Reviews on 3 October 2016 (registration number 
CRD42016048745). The review follows the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
ysis guidelines.34
Patient and public involvement
Participant observation by one investigator (LM) of public 
groups taking part in community arts and sports activities 
contributed to the development of the review question 
for this study. Patients were not involved in the conduct 
of the systematic review. The findings of this study will be 
written in accessible English and disseminated through 
the What Works Centre for Wellbeing website accessible 
by the public.
Inclusion criteria
Inclusion criteria were any comparative studies investi-
gating any form of sport or dance compared with no sport 
or dance, usual routine or comparing pretest and post-
test scores in healthy young people aged 15–24 years and 
measuring any form of subjective well-being (table 1). We 
included studies worldwide from countries economically 
similar to the UK (using OECD–DAC list of country devel-
opment; http://www. oecd. org/ dac/ stats/ daclist. htm) or 
with study populations similar in terms of socioeconomic 
status. Studies could be fully published with search dates 
of 2006–2016 to reflect current and long-term work on 
sport, dance and well-being,or grey literature (with 
search dates of 2013–2016). Shorter timescales for grey 
literature search ensured a focus on finding recent rele-
vant studies that had not yet been published. Grey liter-
ature was included if it was a final evaluation or report 
on empirical data, had the evaluation of sport-related or 
dance interventions as the central objective and included 
details of authors (individuals, groups or organisations).
exclusion criteria
Published studies were excluded if participants were paid 
professionals or elite athletes, or if the intervention was 
sport or dance therapy delivered in a clinical setting for 
rehabilitation purposes. We did not include studies of 
walking as there is existing review level evidence on the 
health and well-being benefits of this activity.35 36 Grey 
 o
n
 6 August 2018 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2017-020959 on 15 July 2018. Downloaded from 
3Mansfield L, et al. BMJ Open 2018;8:e020959. doi:10.1136/bmjopen-2017-020959
Open access
literature was excluded if it did not meet the criteria for 
inclusion on date, format of reporting, type of data and 
details of authorship. Eligibility criteria are summarised 
in table 1.
Data sources and search strategy
We searched for empirical studies published between 
January 2006 and September 2016 on the following data-
bases: PsychINFO, Ovid MEDLINE, Eric, Web of Science 
(Arts and Humanities Citation Index, Social Science and 
Science Citation Index), Scopus, PILOTS, CINAHL, 
SPORTDiscus and International Index to Performing 
Arts. There were no language restrictions.
Electronic databases were searched using a combina-
tion of Medical Subject Headings (MeSH) and free text 
terms. An example of the Ovid MEDLINE search strategy 
used can be found in online supplementary appendix 1. 
All database searches were based on this strategy but were 
appropriately revised to suit each database.
Additionally, reference lists of all relevant reviews37–42 
from the last 5 years were hand-searched to identify addi-
tional relevant empirical evidence. We also carried out a 
search for up-to-date UK unpublished (grey) literature 
completed between 2013 and 2016 via: (i) an online call 
for evidence on the What Works Centre for Wellbeing 
website between October and November 2016; (ii) 
contacting known experts in the field for recommenda-
tions of sport or dance sector reviews or repositories to 
search; (iii) a review of key sector websites; (iv) a search 
of the British Library EThOS website for unpublished 
PhD dissertations and (v) reviewing the titles of the 
first 100 results in a Google search with the use of key 
terms (‘sport’ AND ‘physical activity’ AND ‘dance’ AND 
‘wellbeing’ AND ‘young people’). ‘Physical activity’ was 
included as a search term because it is used by the sector 
when reporting on sport and dance activities.
study selection
Two reviewers independently screened the titles and 
abstracts of all studies identified by the search strategy 
for their eligibility. Where it was not clear from the title 
and abstract whether a study was relevant, the selection 
criteria were independently applied to the full article to 
confirm its eligibility. Where two independent reviewers 
did not agree in their primary judgements they discussed 
the conflict and attempted to reach a consensus. If they 
could not agree then a third member of the review team 
considered the full paper and a majority decision was 
made. Online supplementary appendix 2 lists excluded 
studies and reasons for exclusions.
Table 1 Eligibility criteria for selecting studies
PICOS criteria Inclusion Exclusion
Participants  ► Participants were to be 15–24 years of age.
 ► Studies from countries economically similar to the 
UK (ie, other high-income countries with similar 
economic systems) or with study populations that 
have similar socioeconomic status to the UK.
 ► Participants with a health condition 
diagnosed by a health professional.
 ► Participants who were paid 
professionals or elite athletes.
 ► Participants in clinically based sport 
and dance interventions.
Intervention  ► Participatory sport and dance interventions 
including watching and performing.
 ► Including sport-related and dance therapy offered 
to enhance well-being in healthy young people.
 ► Clinical sport-based or dance 
therapy.
 ► Sport and dance for clinical 
procedures such as surgery, medical 
tests and diagnostics.
 ► Walking.
Comparison  ► No sport or dance, usual routine, ie, inactive 
comparator or historical/time-based comparator, 
ie, pre-post study design.
Outcomes  ► Subjective well-being using any recognised 
method or measure.
Study design  ► Empirical research: either quantitative, qualitative 
or mixed methods, outcomes or process 
evaluations.
 ► Grey literature: if it was a final evaluation or 
report on empirical data, had the evaluation 
of sport-related or dance interventions as the 
central objective and included details of authors 
(individuals, groups or organisations).
 ► Published studies published between 2006 and 
2016.
 ► Grey literature and practice surveys published 
between 2013 and 2016.
 ► Discussion articles, commentaries 
or opinion pieces not presenting 
empirical or theoretical research.
 ► Grey literature if it did not have 
details of authorship.
PCOS, Population Intervention Comparator Outcome Study Design.
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Data extraction
Two review authors independently extracted data using a 
standardised form (online supplementary appendix 3). 
Discrepancies were resolved by discussion and consensus. 
Where agreement could not be reached, a third review 
author considered the paper and a majority decision 
was reached. The following data were extracted: (1) 
evaluation design and objectives (the interventions 
studied and control conditions used, including detail 
where available on the intervention content, dose and 
adherence, ethics); (2) sample (size, representativeness, 
reporting on dropout, attrition and details of participants 
including demographics and protected characteristics 
where reported); (3) the outcome measures (the scales 
used and the collection time-points, independence, 
validity, reliability, appropriateness to well-being impact 
questions); (4) analysis (assessment of methodological 
quality/limitations); (5) results and conclusions; (6) the 
presence of possible conflicts of interest for authors. In 
order to capture project details in the grey literature, we 
used an adapted version of the Public Health England 
Arts and Health Evaluation Framework43 and extracted 
project aims; costs; commissioners, partners and funding 
sources; intervention details; population and reported 
outcomes. Where available, evaluation details (aims, 
objectives, budget, procedures, timeline, data analysis 
and findings) were also extracted.
Our protocol included for us to contact the authors of 
articles if the required information could not be extracted 
and was essential for the interpretation of their results but 
we did not need to do this.
Quality assessment
To assess the methodological quality of the included 
published studies, two review authors independently 
applied the quality checklist for quantitative studies 
based on the Early Intervention Foundation checklist 
and detailed in the What Works Centre for Wellbeing 
methods guide44 (online supplementary appendix 4). 
The checklist was used to indicate if a specific study had 
been well designed, appropriately carried out and prop-
erly analysed. A summary of quality scores is presented in 
table 2.
We then employed the Grading of Recommendations 
Assessment, Development and Evaluation working group 
methodology (GRADE) schema for judging strength and 
quality of evidence on well-being overall from sport and 
dance interventions. Four categories of evidence are used 
in GRADE; high, moderate, low or very low. Applying 
GRADE, randomised controlled trial (RCT) studies were 
initially judged as high quality and sound observational 
studies as low quality. Evidence was downgraded for 
methodological limitations, inconsistent findings, sparse 
data, indirect evidence and reporting bias. Evidence 
was graded upwards if there was a large magnitude of 
effect or a dose-response gradient. The PHE Arts for 
Health and Wellbeing Evaluation Framework43 was used 
to judge the quality of the grey literature in terms of the 
appropriateness of the evaluation design, the rigour of the 
data collection and analysis and precision of reporting.
Data synthesis
Due to heterogeneity of interventions and well-being 
outcomes between studies, a meta-analysis was not appro-
priate. We report the findings narratively. Summaries of 
the characteristics of the included studies were organ-
ised in a tabular form (table 3) and present informa-
tion on the participants (number and characteristics), 
intervention and comparison conditions, outcomes and 
measure used, study design, conclusions and study limita-
tions. Summaries of the results (number of participants, 
mean scores and SD) for each outcome measure at each 
measurement point, are presented in table 4 and synthe-
sised in the text according to sport/dance intervention 
type and well-being outcomes. No studies reported CIs 
and so these have not been included.
results
search results
After the removal of duplicates, the electronic searches 
returned 5597 records for title and abstract screening. Of 
these, 143 relevant articles remained for full-text assess-
ment as well as 60 additional texts identified through 
other sources (6 through hand searching the reference 
lists of included reviews and 54 grey literature submissions 
were found: 12 received through the call for evidence, 33 
via the extended search for grey literature and 9 PhDs 
found on Ethos). After screening the 203 full texts, 11 
studies were included in the systematic review. The search 
screening process is illustrated in figure 1.
study characteristics
The systematic review includes seven RCTs45–51 (with 
a total of 884 participants) and one cohort study52 (93 
participants) from the published literature. Three eval-
uation reports were included from the grey literature. A 
summary of the characteristics of the included papers is 
presented in table 3. Table 4 provides a summary of the 
numerical results for each published study.
The included studies investigated the effects of a range 
of sport and dance interventions; the most common form 
of intervention reported were based on meditative prac-
tices including yoga46 50 and Baduanjin Qigong.48 Other 
interventions reported included body conditioning, 
aerobic exercise,47 dance forms delivered through dance 
training,45 hip-hop dance,47 an empowerment-based 
exercise intervention programme49 and specifically 
identified sports including, body conditioning, and ice 
skating47 and Nintendo Wii Active Games.51 Descriptions 
of interventions tended to be brief. All studies identi-
fied the frequency and type of intervention activity, the 
duration and content of activity sessions, the delivery 
site and the number of times per week participants took 
part. All differed in these characteristics as detailed in 
table 3. Interventions in six of the RCT studies45–51 and 
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in the cohort study52 involved delivery by qualified sport 
or dance instructors in formal group sessions. One RCT 
used the Nintendo Wii Active Games Programme incorpo-
rating a cooperative or competitive peer-to-peer method 
of participation.51 A wide range of well-being measures 
were used and are summarised in online supplementary 
appendix 5.
Projects reported in the grey literature included the 
following interventions: martial arts, dance, gym-based 
exercise, exercise classes, swimming, netball, cycling and 
football,53 circus-based skills (eg, juggling, balancing, 
diabolo)54 and a range of dance forms.55 Interventions 
were led by instructors in group settings. Well-being was 
evaluated using descriptive statistics and/or thematic 
analysis from surveys, focus groups, interviews and struc-
tured observations.
All of the included studies were carried out in countries 
categorised in the same group as the UK in the OECD 
Development Assistance Committee (DAC) categories 
apart from two (one took place in India,46 and the other 
was based in Korea47). The sample participants in these 
two studies were university students, whose educational 
status indicates their relatively high socioeconomic status, 
making them broadly comparable with the categorisation 
of the DAC group in which the UK is located.
study quality
The scores for the included studies from the What Works 
Centre for Wellbeing quality checklist for quantitative 
data are presented in table 2. The most frequent meth-
odological weaknesses within the studies (with four or 
fewer studies meeting the criteria) were the absence of 
an intent-to-treat design, not having a clear process for 
determining and reporting dropout and dose, not having 
an appropriate method for the treatment of missing data, 
not controlling for confounding factors, not being able 
to blind participants or measurements and not including 
assessment information independent of the participants. 
Common (all studies meeting the criteria) strengths 
included using appropriate measures, independent of 
treatment measures, giving measures before and after the 
intervention/control and using appropriate methods to 
analyse the data. The results of the quality checklist varied 
across studies, with Amorose et al52 52 scoring the worst 
(9 criteria met) and Li et al48 48 scoring the highest (21 
criteria met).
The use of the GRADE schema for judging quality of 
evidence means that despite the predominance of RCT 
designs, overall the quality of the published evidence on 
sport and dance interventions to enhance well-being is 
low in respect of there being very little evidence in total, 
methodological limitations noted above, small sample 
sizes in studies and some sample bias.
Using the PHE Arts for Health and Wellbeing Evalu-
ation Framework, the evidence from the grey literature 
were judged to have a high degree of credibility. The 
strongest reports included descriptive and theoretical 
detail about evaluation methods and acknowledged the G
re
y 
lit
er
at
ur
e
A
ut
ho
rs
C
ou
n
tr
y
P
ar
ti
ci
p
an
t 
d
es
cr
ip
ti
o
n
P
ro
je
ct
/o
rg
an
is
at
io
n
Ty
p
e 
o
f 
in
te
rv
en
ti
o
n
E
va
lu
at
io
n 
ai
m
s 
an
d
 o
b
je
ct
iv
es
S
tu
d
y 
d
es
ig
n
Li
m
it
at
io
ns
B
O
P
 C
on
su
lti
ng
54
U
K
n=
23
A
ge
: 8
–2
1 
ye
ar
s
Lo
nd
on
 (U
K
) B
or
ou
gh
s 
of
 
To
tt
en
ha
m
 a
nd
 H
ar
in
ge
y
Ja
ck
so
n 
La
ne
—
m
ul
tia
rt
s 
ve
nu
e 
in
 t
he
 c
om
m
un
ity
 (i
nc
lu
d
in
g 
co
nt
em
p
or
ar
y 
ci
rc
us
, c
om
ed
y,
 
d
an
ce
 a
nd
 p
er
fo
rm
an
ce
); 
w
ee
kl
y,
 
tim
e 
an
d
 le
ng
th
 N
R
A
ss
es
s 
th
e 
im
p
ac
t 
of
 t
he
 p
ro
gr
am
m
e:
1.
 
W
ho
 is
 r
ea
ch
ed
 b
y 
Ja
ck
so
ns
 L
an
e’
s 
p
ro
gr
am
m
es
?
2.
 
W
ha
t 
w
as
 p
ar
tic
ip
an
ts
’ e
xp
er
ie
nc
e 
of
 t
he
m
?
3.
 
W
ha
t 
d
iff
er
en
ce
 d
id
 p
ar
tic
ip
at
in
g 
m
ak
e?
Q
ua
lit
at
iv
e—
se
m
i-
st
ru
ct
ur
ed
 
in
te
rv
ie
w
s 
w
ith
 p
ar
tic
ip
an
ts
 a
nd
 
vo
lu
nt
ee
rs
 
►
Fo
cu
s 
on
 t
he
 p
os
iti
ve
 w
el
l-
b
ei
ng
 
ou
tc
om
es
 
►
Fa
ce
 v
al
ue
 r
ep
or
tin
g 
us
ed
M
an
sfi
el
d
 e
t 
al
53
U
K
P
op
ul
at
io
n 
ta
rg
et
: i
na
ct
iv
e 
p
eo
p
le
 in
 t
he
 L
on
d
on
 B
or
ou
gh
 o
f 
H
ou
ns
lo
w
H
ea
lth
 a
nd
 S
p
or
t 
E
ng
ag
em
en
t 
(H
A
S
E
) P
ro
je
ct
—
sp
or
t 
in
 
co
m
m
un
ity
 s
et
tin
gs
 (i
nc
lu
d
in
g 
yo
ga
, p
ila
te
s,
 s
w
im
m
in
g,
 n
et
b
al
l, 
fo
ot
b
al
l, 
ad
ap
te
d
 a
nd
 d
is
ab
ili
ty
 
sp
or
t);
 w
ee
kl
y 
1  
ho
ur
 s
es
si
on
s,
 
12
-m
on
th
 d
el
iv
er
y 
p
ha
se
C
on
d
uc
t 
a 
lo
ng
itu
d
in
al
 p
ro
ce
ss
 e
va
lu
at
io
n 
ex
am
in
in
g 
th
e 
ke
y 
in
gr
ed
ie
nt
s 
of
 s
uc
ce
ss
fu
l H
A
S
E
 
co
m
m
un
ity
 p
ro
gr
am
m
es
 a
nd
 id
en
tif
y 
ch
al
le
ng
es
 
in
 d
es
ig
ni
ng
, d
el
iv
er
in
g 
an
d
 e
va
lu
at
in
g 
th
e 
H
A
S
E
 
p
ro
je
ct
s
Q
ua
lit
at
iv
e—
 fo
cu
s 
gr
ou
p
s,
 
st
ru
ct
ur
ed
 o
b
se
rv
at
io
ns
, i
n-
d
ep
th
 in
te
rv
ie
w
 m
et
ho
d
s
 
►
A
tt
em
p
te
d
 t
o 
se
ar
ch
 fo
r 
d
is
co
nfi
rm
in
g 
ca
se
s 
an
d
 c
on
si
d
er
 
th
e 
ne
ga
tiv
e 
w
el
l-
b
ei
ng
 im
p
ac
t 
of
 
sp
or
t 
p
ar
tic
ip
at
io
n
A
I, 
ad
d
iti
on
al
 in
fo
rm
at
io
n;
 n
, n
um
b
er
 o
f p
ar
tic
ip
an
ts
; N
R
, n
ot
 r
ep
or
te
d
; M
, m
ea
n;
 R
C
T,
 r
an
d
om
is
ed
 c
on
tr
ol
le
d
 t
ria
l.
Ta
b
le
 3
 
C
on
tin
ue
d
 
 o
n
 6 August 2018 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2017-020959 on 15 July 2018. Downloaded from 
9Mansfield L, et al. BMJ Open 2018;8:e020959. doi:10.1136/bmjopen-2017-020959
Open access
Ta
b
le
 4
 
S
um
m
ar
y 
of
 n
um
er
ic
al
 r
es
ul
ts
 o
f i
nc
lu
d
ed
 s
tu
d
ie
s
A
ut
ho
rs
O
ut
co
m
e 
(m
ea
su
re
)
B
as
el
in
e
Fo
llo
w
-u
p
 1
Fo
llo
w
-u
p
 2
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l n
um
b
er
s
M
ea
n 
(S
D
)
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l
N
um
b
er
s
M
ea
n 
(S
D
)
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l
N
um
b
er
s
M
ea
n 
(S
D
)
A
ka
nd
er
e 
an
d
 D
em
ir4
5
D
ep
re
ss
io
n
(B
ec
k 
D
ep
re
ss
io
n
S
ca
le
)
n=
60
15
.7
2 
(7
.0
04
)
n=
60
16
.5
3 
(5
.9
22
)
n=
60
13
.9
0 
(5
.5
68
)*
†
n=
60
17
.4
8 
(7
.7
40
)
N
/A
N
/A
A
m
or
os
e 
et
 a
l5
2
N
ee
d
 s
at
is
fa
ct
io
n;
 s
p
or
t 
co
m
p
et
en
ce
, n
ee
d
 fo
r 
au
to
no
m
y,
 n
ee
d
 fo
r 
re
la
te
d
en
es
s
n=
93
S
p
or
t 
co
m
p
et
en
ce
: 5
.7
1 
(0
.8
4)
N
ee
d
 fo
r 
au
to
no
m
y:
 3
.7
9 
(0
.7
9)
N
ee
d
 fo
r 
re
la
te
d
ne
ss
: 5
.4
7 
(1
.1
5)
n=
93
S
p
or
t 
co
m
p
et
en
ce
: 5
.5
0 
(1
.0
7)
N
ee
d
 fo
r 
au
to
no
m
y:
 3
.7
6 
(0
.5
9)
N
ee
d
 fo
r 
re
la
te
d
ne
ss
: 5
.5
0 
(1
.2
1)
N
/A
N
/A
S
el
f-
es
te
em
 (1
0-
ite
m
 
R
os
en
b
er
g’
s 
S
el
f-
es
te
em
 
S
ca
le
)
n=
93
3.
21
 (0
.4
5)
n=
93
3.
21
 (0
.4
7)
B
ur
no
ut
 (1
5-
ite
m
 A
th
le
te
 
B
ur
no
ut
 Q
ue
st
io
nn
ai
re
)
n=
93
2.
05
 (0
.7
1)
n=
93
2.
15
 (0
.6
4)
K
an
oj
ia
 e
t 
al
46
A
ng
er
 (1
6-
ite
m
 
q
ue
st
io
nn
ai
re
)
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 8
.8
4 
(4
.0
1)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 1
5.
0 
(5
.9
2)
‡
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 9
.1
2 
(4
.4
1)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 1
4.
32
 (5
.2
4)
‡
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 7
.7
6 
(3
.5
3)
§
P
re
m
en
st
ru
al
 s
ec
on
d
 
cy
cl
e 
9.
52
 (4
.7
0)
§‡
 
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 9
.0
4 
(4
.3
3)
P
re
m
en
st
ru
al
 s
ec
on
d
 
cy
cl
e 
14
.2
8 
(4
.8
9)
‡
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 7
.9
2 
(4
.2
9)
P
re
m
en
st
ru
al
 t
hi
rd
 c
yc
le
 
8.
52
 (4
.1
5)
§¶
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 8
.9
6 
(4
.6
5)
P
re
m
en
st
ru
al
 t
hi
rd
 c
yc
le
 
13
.1
2 
(4
.8
3)
‡
Tr
ai
t 
an
xi
et
y 
(4
0-
ite
m
 
q
ue
st
io
nn
ai
re
)
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 4
0.
64
 (6
.2
2)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 4
6.
96
 (5
.8
7)
‡
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 4
1.
6 
(5
.4
9)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 4
6.
76
 (5
.3
3)
‡
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 3
9.
40
 (6
.6
9)
P
re
m
en
st
ru
al
se
co
nd
 c
yc
le
 4
1.
48
 
(5
.7
7)
§‡
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 4
0.
24
 (6
.9
7)
P
re
m
en
st
ru
al
 s
ec
on
d
 
cy
cl
e 
45
.8
0 
(6
.4
1)
‡
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 3
7.
24
 (9
.1
4)
§¶
P
re
m
en
st
ru
al
th
ird
 c
yc
le
 4
0.
80
 (5
.7
5)
§¶
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 3
8.
64
 (1
2.
76
)
P
re
m
en
st
ru
al
 t
hi
rd
 c
yc
le
 
43
.8
8 
(7
.0
6)
D
ep
re
ss
io
n
(1
0-
ite
m
 q
ue
st
io
nn
ai
re
)
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 6
.8
4 
(3
.1
0)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 1
0.
72
 (4
.1
9)
‡
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 6
.3
6 
(4
.1
3)
,
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 9
.7
2 
(3
.8
9)
‡
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 3
.9
6 
(2
.5
9)
§
P
re
m
en
st
ru
al
se
co
nd
 c
yc
le
 5
.9
2 
(3
.7
6)
§‡
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 6
.2
4 
(4
.9
8)
P
re
m
en
st
ru
al
 s
ec
on
d
 
cy
cl
e 
9.
56
 (3
.2
2)
‡
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 3
.1
2 
(2
.7
1)
§¶
P
re
m
en
st
ru
al
th
ird
 c
yc
le
 4
.7
6 
(2
.8
2)
§¶
‡
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 6
.0
7 
(2
.8
1)
P
re
m
en
st
ru
al
th
ird
 c
yc
le
 9
.3
6 
(2
.9
6)
‡
S
ub
je
ct
iv
e 
w
el
l-
b
ei
ng
(5
0-
ite
m
 q
ue
st
io
nn
ai
re
)
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 4
1.
72
 (1
6.
05
)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 5
3.
92
 (2
0.
35
)‡
n=
25
P
os
tm
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 4
5.
6 
(1
4.
05
)
P
re
m
en
st
ru
al
 p
ha
se
: 
in
iti
al
 c
yc
le
 5
1.
04
 (1
4.
89
)
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 3
9.
64
 
(1
6.
07
)§
P
re
m
en
st
ru
al
 s
ec
on
d
 
cy
cl
e 
44
.4
8 
(1
7.
87
)§
‡
n=
N
R
P
os
tm
en
st
ru
al
se
co
nd
 c
yc
le
 4
4.
68
 (1
6.
5)
P
re
m
en
st
ru
al
 s
ec
on
d
 
cy
cl
e 
50
.4
0 
(1
8.
67
)
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 3
7.
20
 
(1
5.
17
)§
¶
P
re
m
en
st
ru
al
 t
hi
rd
 c
yc
le
 
40
.2
4 
(1
6.
22
)§
¶
n=
N
R
P
os
tm
en
st
ru
al
th
ird
 c
yc
le
 4
3.
96
 (1
4.
01
)
P
re
m
en
st
ru
al
 t
hi
rd
 c
yc
le
 
49
.7
6 
(1
7.
02
)‡ C
on
tin
ue
d
 o
n
 6 August 2018 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2017-020959 on 15 July 2018. Downloaded from 
10 Mansfield L, et al. BMJ Open 2018;8:e020959. doi:10.1136/bmjopen-2017-020959
Open access 
A
ut
ho
rs
O
ut
co
m
e 
(m
ea
su
re
)
B
as
el
in
e
Fo
llo
w
-u
p
 1
Fo
llo
w
-u
p
 2
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l n
um
b
er
s
M
ea
n 
(S
D
)
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l
N
um
b
er
s
M
ea
n 
(S
D
)
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l
N
um
b
er
s
M
ea
n 
(S
D
)
K
im
 a
nd
 K
im
47
P
os
iti
ve
 w
el
l-
b
ei
ng
(S
ub
je
ct
iv
e 
E
xe
rc
is
e
E
xp
er
ie
nc
es
 S
ca
le
)
Ic
e 
sk
at
in
g 
(n
=
84
): 
19
 (3
.9
)
H
ip
-h
op
 d
an
ce
 (n
=
45
): 
16
.3
 (4
.2
)
B
od
y 
co
nd
iti
on
in
g 
(n
=
64
): 
15
.3
 (2
.9
)
A
er
ob
ic
 d
an
ce
 (n
=
84
): 
16
.8
 (4
.0
)
Ic
e 
sk
at
in
g 
(n
=
84
): 
20
.4
 (3
.4
)
H
ip
-h
op
 d
an
ce
 (n
=
45
): 
19
.7
 (3
.4
)*
B
od
y 
co
nd
iti
on
in
g 
(n
=
64
): 
18
 (2
.8
)
A
er
ob
ic
 d
an
ce
 (n
=
84
): 
19
.9
 (3
.9
)*
N
/A
 
N
/A
 
P
sy
ch
ol
og
ic
al
 d
is
tr
es
s 
(S
ub
je
ct
iv
e
E
xe
rc
is
e
E
xp
er
ie
nc
es
S
ca
le
)
Ic
e 
sk
at
in
g:
 8
.3
 (3
.9
)
H
ip
-h
op
 d
an
ce
: 9
.8
 (4
.6
)
B
od
y 
co
nd
iti
on
in
g:
 1
0.
7 
(4
.1
)
A
er
ob
ic
 d
an
ce
: 9
.4
 (4
.2
)
Ic
e 
sk
at
in
g:
 8
.1
 (3
.9
)
H
ip
-h
op
 d
an
ce
: 7
.3
 (4
.2
)*
B
od
y 
co
nd
iti
on
in
g:
 9
.6
 (3
.2
)
A
er
ob
ic
 d
an
ce
: 6
.7
 (2
.9
)*
N
/A
 
N
/A
 
Fa
tig
ue
(S
ub
je
ct
iv
e
E
xe
rc
is
e
E
xp
er
ie
nc
es
S
ca
le
)
Ic
e 
sk
at
in
g:
 1
0.
9 
(5
.4
)
H
ip
-h
op
 d
an
ce
: 1
6.
2 
(4
.4
)
B
od
y 
co
nd
iti
on
in
g:
 1
5.
9 
(4
.4
)
A
er
ob
ic
 d
an
ce
: 1
4.
4 
(5
.0
)
Ic
e 
sk
at
in
g:
 1
3.
9 
(5
.3
)
H
ip
-h
op
 d
an
ce
: 1
2.
9 
(4
.7
)*
B
od
y 
co
nd
iti
on
in
g:
 1
3.
9 
(4
.1
)
A
er
ob
ic
 d
an
ce
: 1
1.
2 
(4
.3
)*
N
/A
 
N
/A
 
Li
 e
t 
al
48
S
el
f-
es
te
em
(S
el
f-
es
te
em
 S
ca
le
)
n=
10
1
31
.1
7 
(3
.6
9)
n=
10
5
31
.4
1 
(3
.2
9)
n=
96
 (1
01
 in
cl
ud
ed
 in
 IT
T 
an
al
ys
is
)
31
.5
6 
(3
.3
0)
n=
10
5 
(1
05
 in
cl
ud
ed
 in
 
IT
T 
an
al
ys
is
) 3
1.
31
 (3
.2
7)
n=
93
 (I
TT
 a
na
ly
si
s)
30
.8
1 
(3
.4
5)
n=
10
1 
(IT
T 
an
al
ys
is
)
31
.0
 (3
.7
1)
M
oo
d
/m
in
d
fu
ln
es
s
(P
ro
fil
e 
of
 M
oo
d
S
ta
te
s 
(P
O
M
S
) s
ca
le
)
n=
10
1
10
2.
3 
(1
6.
14
)
n=
10
5
10
3.
5 
(1
7.
34
)
n=
96
 (1
01
 in
cl
ud
ed
 in
 IT
T 
an
al
ys
is
)
10
6 
(1
5.
68
)
n=
10
5 
(1
05
 in
cl
ud
ed
 in
 
IT
T 
an
al
ys
is
) 1
07
.4
 (1
7.
95
)
n=
93
 (I
TT
 a
na
ly
si
s)
10
3.
8 
(1
6.
78
)
n=
10
1 
(IT
T 
an
al
ys
is
)
10
4.
6 
(1
6.
89
)
Q
oL
(W
H
O
Q
O
L-
B
R
E
F)
n=
10
1
55
.8
4 
(6
.6
5)
n=
10
5
54
.9
4 
(6
.4
5)
n=
96
 (1
01
 in
cl
ud
ed
 in
 IT
T 
an
al
ys
is
)
55
.0
9 
(6
.9
3)
n=
10
5 
(1
05
 in
cl
ud
ed
 in
 
IT
T 
an
al
ys
is
) 5
4.
26
 (7
.0
2)
n=
93
 (I
TT
 a
na
ly
si
s)
56
.2
9 
(7
.4
5)
n=
10
1 
(IT
T 
an
al
ys
is
)
55
.6
1 
(7
.4
5)
A
tt
en
tio
n 
(S
ch
ul
te
 G
rid
)
n=
10
1
21
3.
9 
(5
8.
84
)
n=
10
5
22
4.
6 
(4
7.
52
)
n=
96
 (1
01
 in
cl
ud
ed
 in
 IT
T 
an
al
ys
is
)
19
2.
4 
(4
7.
14
)
n=
10
5 
(1
05
 in
cl
ud
ed
 in
 
IT
T 
an
al
ys
is
)
21
0.
4 
(5
4.
15
)†
n=
93
 (I
TT
 a
na
ly
si
s)
19
3.
9 
(5
4.
31
)
n=
10
1 
(IT
T 
an
al
ys
is
)
20
2.
8 
(5
8.
34
)
S
tr
es
s 
(C
hi
ne
se
 P
er
ce
iv
ed
 
S
tr
es
s 
S
ca
le
)
n=
10
1
24
.2
2 
(5
.1
8)
n=
10
5
23
.9
1 
(5
.5
0)
n=
96
 (1
01
 in
cl
ud
ed
 in
 IT
T 
an
al
ys
is
)
23
.5
3 
(5
.4
0)
n=
10
5 
(1
05
 in
cl
ud
ed
 in
 
IT
T 
an
al
ys
is
)
22
.6
0 
(5
.4
3)
n=
93
 (I
TT
 a
na
ly
si
s)
22
.7
2 
(5
.7
2)
n=
10
1 
(IT
T 
an
al
ys
is
)
23
.2
2 
(5
.7
2)
S
el
f-
sy
m
p
to
m
 in
te
ns
ity
 
(S
C
L-
90
 s
ca
le
)
n=
10
1
14
2.
9 
(3
3.
58
)
n=
10
5
14
2.
1 
(3
2.
77
)
n=
96
 (1
01
 in
cl
ud
ed
 in
 IT
T 
an
al
ys
is
)
13
5.
6 
(3
1.
3)
n=
10
5 
(1
05
 in
cl
ud
ed
 in
 
IT
T 
an
al
ys
is
)
13
6.
2 
(3
2.
4)
n=
93
 (I
TT
 a
na
ly
si
s)
13
0.
6 
(3
4.
83
)
n=
10
1 
(IT
T 
an
al
ys
is
)
13
0.
4 
(3
1.
94
)
Li
nd
gr
en
 e
t 
al
49
G
en
er
al
 s
el
f-
ef
fic
ac
y 
(G
en
er
al
 S
el
f-
ef
fic
ac
y 
S
ca
le
)
n=
55
M
ed
ia
n 
(IQ
R
)
32
.0
 (1
1.
0–
54
.0
)
n=
53
M
ed
ia
n 
(IQ
R
)
32
.0
 (1
4.
0–
47
.0
)
n=
27
M
ed
ia
n 
(IQ
R
)
28
.0
 (1
5.
0–
48
.0
)*
†
n=
36
M
ed
ia
n 
(IQ
R
)
35
.0
 (1
6.
0–
48
.0
0)
N
/A
 
N
/A
 
S
p
ec
ifi
c 
se
lf-
ef
fic
ac
y 
(S
oc
ia
l B
ar
rie
rs
 t
o 
E
xe
rc
is
e 
S
el
f-
ef
fic
ac
y 
Q
ue
st
io
nn
ai
re
)
n=
56
M
ed
ia
n 
(IQ
R
)
S
up
p
or
t:
 9
.0
 (3
.0
–1
8.
0)
S
oc
ia
l: 
22
.0
 (7
.0
–3
5.
0)
n=
54
M
ed
ia
n 
(IQ
R
)
S
up
p
or
t:
 8
.0
 (3
.0
–1
6.
0)
S
oc
ia
l: 
18
.5
 (7
.0
–3
7.
0)
n=
27
M
ed
ia
n 
(IQ
R
)
S
up
p
or
t:
 8
.0
 (3
.0
–1
7.
0)
S
oc
ia
l: 
19
.0
 (7
.0
–3
6.
0)
n=
36
M
ed
ia
n 
(IQ
R
)
S
up
p
or
t:
 7
.0
 (3
.0
–1
8.
0)
S
oc
ia
l: 
19
.0
 (8
.0
–3
1.
0)
Ta
b
le
 4
 
C
on
tin
ue
d
 
C
on
tin
ue
d
 o
n
 6 August 2018 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2017-020959 on 15 July 2018. Downloaded from 
11Mansfield L, et al. BMJ Open 2018;8:e020959. doi:10.1136/bmjopen-2017-020959
Open access
A
ut
ho
rs
O
ut
co
m
e 
(m
ea
su
re
)
B
as
el
in
e
Fo
llo
w
-u
p
 1
Fo
llo
w
-u
p
 2
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l n
um
b
er
s
M
ea
n 
(S
D
)
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l
N
um
b
er
s
M
ea
n 
(S
D
)
In
te
rv
en
ti
o
n
N
um
b
er
s
M
ea
n 
(S
D
)
C
o
nt
ro
l
N
um
b
er
s
M
ea
n 
(S
D
)
N
og
gl
e 
et
 a
l5
0
M
oo
d
 (P
O
M
S
-S
ho
rt
 
Fo
rm
)
n=
36
M
oo
d
 d
is
tu
rb
an
ce
 (−
): 
42
.8
 (1
9.
3)
Te
ns
io
n 
an
xi
et
y 
(−
): 
6.
4 
(4
.7
)
D
ep
re
ss
io
n-
d
ej
ec
tio
n 
(−
): 
5.
1 
(5
.0
)
A
ng
er
 h
os
til
ity
 (−
): 
6.
5 
(4
.7
)
V
ig
ou
r 
ac
tiv
ity
 (+
): 
9.
8 
(4
.4
)
Fa
tig
ue
 in
er
tia
 (−
): 
8.
3 
(5
.7
)
C
on
fu
si
on
 b
ew
ild
er
m
en
t 
(−
): 
6.
8 
(3
.5
)
n=
15
M
oo
d
 d
is
tu
rb
an
ce
 (−
): 
44
.5
 (1
0.
2)
Te
ns
io
n 
an
xi
et
y 
(−
): 
6.
7 
(2
.8
)
D
ep
re
ss
io
n-
d
ej
ec
tio
n 
(−
): 
4.
9 
(3
.0
)
A
ng
er
 h
os
til
ity
 (−
): 
6.
3 
(2
.7
)
V
ig
ou
r 
ac
tiv
ity
 (+
): 
10
.2
 
(3
.8
)
Fa
tig
ue
 in
er
tia
 (−
):9
.8
 (4
.5
)
C
on
fu
si
on
 b
ew
ild
er
m
en
t 
(−
): 
6.
6 
(2
.7
)
n=
35
M
oo
d
 d
is
tu
rb
an
ce
 (−
): 
38
.4
 (1
6.
9)
#  
m
ed
iu
m
-
la
rg
e 
ef
fe
ct
 s
iz
e=
0.
68
9 
(C
oh
en
’s
 d
)
Te
ns
io
n 
an
xi
et
y 
(−
): 
5.
1 
(3
.6
)#
La
rg
e 
ef
fe
ct
 s
iz
e=
0.
87
0 
(C
oh
en
’s
 d
)
D
ep
re
ss
io
n-
d
ej
ec
tio
n 
(−
): 
4.
7 
(4
.9
)
A
ng
er
 h
os
til
ity
 (−
): 
5.
7 
(5
.0
)
V
ig
ou
r 
ac
tiv
ity
 (+
): 
9.
3 
(4
.0
)
Fa
tig
ue
 in
er
tia
 (−
): 
7.
2 
(5
.2
)
C
on
fu
si
on
 b
ew
ild
er
m
en
t 
(−
): 
6.
3 
(3
.5
)
n=
15
M
oo
d
 d
is
tu
rb
an
ce
 (−
): 
51
.2
 (2
0.
1)
Te
ns
io
n 
an
xi
et
y 
(−
): 
9.
3 
(5
.8
)
D
ep
re
ss
io
n-
d
ej
ec
tio
n 
(−
): 
6.
3 
(4
.2
)
A
ng
er
 h
os
til
ity
 (−
): 
7.
1 
(4
.5
)
V
ig
ou
r 
ac
tiv
ity
 (+
): 
10
.9
 
(3
.5
)
Fa
tig
ue
 in
er
tia
 (−
): 
9.
3 
(4
.6
)
C
on
fu
si
on
 b
ew
ild
er
m
en
t 
(−
): 
8.
3 
(4
.1
)
N
/A
 
N
/A
 
S
tr
es
s 
(P
er
ce
iv
ed
S
tr
es
s 
S
ca
le
)
n=
36
19
.2
 (7
.4
)
n=
15
19
.1
 (3
.8
)
n=
35
18
.6
 (6
.2
)
n=
15
20
.3
 (5
.4
)
N
/A
 
N
/A
 
P
os
iti
ve
 p
sy
ch
ol
og
y 
(In
ve
nt
or
y 
of
 P
os
iti
ve
 
P
sy
ch
ol
og
ic
al
 A
tt
itu
d
es
)
n=
36
P
os
iti
ve
 p
sy
ch
 a
tt
rib
ut
es
 
(+
): 
4.
5 
(1
.0
)
Li
fe
 p
ur
p
os
e/
sa
tis
fa
ct
io
n 
(+
): 
4.
7 
(1
.0
)
S
el
f-
co
nfi
d
en
ce
 d
ur
in
g 
st
re
ss
 (+
): 
4.
2 
(1
.0
)
n=
15
P
os
iti
ve
 p
sy
ch
 a
tt
rib
ut
es
 
(+
): 
4.
5 
(0
.7
8)
Li
fe
 p
ur
p
os
e/
sa
tis
fa
ct
io
n 
(+
): 
4.
8 
(0
.9
4)
S
el
f-
co
nfi
d
en
ce
 d
ur
in
g 
st
re
ss
 (+
): 
4.
2 
(0
.6
7)
n=
35
P
os
iti
ve
 p
sy
ch
 a
tt
rib
ut
es
 
(+
): 
4.
5 
(1
.2
)
Li
fe
 p
ur
p
os
e/
sa
tis
fa
ct
io
n 
(+
): 
4.
8 
(1
.1
)
S
el
f-
co
nfi
d
en
ce
 d
ur
in
g 
st
re
ss
 (+
): 
4.
3 
(0
.9
8)
n=
15
P
os
iti
ve
 p
sy
ch
 a
tt
rib
ut
es
 
(+
): 
4.
2 
(0
.8
8)
Li
fe
 p
ur
p
os
e/
sa
tis
fa
ct
io
n 
(+
): 
4.
6 
(0
.8
8)
S
el
f-
co
nfi
d
en
ce
 d
ur
in
g 
st
re
ss
 (+
): 
4.
0 
(0
.9
0)
N
/A
 
N
/A
 
R
es
ili
en
ce
 (R
es
ili
en
ce
S
ca
le
)
n=
36
13
2.
9 
(1
8.
4)
n=
15
13
2.
1 
(1
2.
4)
n=
35
13
1.
9 
(2
4.
5)
n=
15
12
7.
9 
(2
3.
4)
N
/A
 
N
/A
 
A
ffe
ct
 (P
os
iti
ve
 a
nd
N
eg
at
iv
e 
A
ffe
ct
S
ch
ed
ul
e 
fo
r 
C
hi
ld
re
n)
n=
36
P
os
iti
ve
 a
ffe
ct
 (+
): 
50
.1
 
(1
1.
5)
N
eg
at
iv
e 
af
fe
ct
 (−
):
32
.1
 (1
2.
5)
n=
15
P
os
iti
ve
 a
ffe
ct
 (+
): 
47
.7
 
(9
.4
)
N
eg
at
iv
e 
af
fe
ct
 (−
):
28
.8
 (7
.7
)
n=
35
P
os
iti
ve
 a
ffe
ct
 (+
): 
48
.6
 
(1
1.
7)
N
eg
at
iv
e 
af
fe
ct
 (−
):
29
.4
 (1
1.
5)
#
M
ed
iu
m
-l
ar
ge
 e
ffe
ct
 
si
ze
=
0.
65
9 
(C
oh
en
’s
 d
)
n=
15
P
os
iti
ve
 a
ffe
ct
 (+
): 
49
.2
 
(1
1.
3)
N
eg
at
iv
e 
af
fe
ct
 (−
):
38
.4
 (1
5.
5)
N
/A
 
N
/A
 
M
in
d
fu
ln
es
s 
(C
hi
ld
 
A
cc
ep
ta
nc
e
M
in
d
fu
ln
es
s 
M
ea
su
re
)
n=
36
53
.9
 (8
.6
)
n=
15
52
.3
 (6
.7
)
n=
35
53
.4
 (7
.8
)
n=
15
49
.4
 (7
.2
)
N
/A
 
N
/A
 
A
ng
er
 (S
ta
te
 T
ra
it 
A
ng
er
 
E
xp
re
ss
io
n 
In
ve
nt
or
y-
2T
M
)
n=
36
In
w
ar
d
 (−
): 
16
.4
 (4
.2
)
O
ut
w
ar
d
 (−
): 
17
.2
 (5
.7
)
C
on
tr
ol
 (+
): 
22
.8
 (5
.5
)
n=
15
In
w
ar
d
 (−
): 
15
.9
 (3
.3
)
O
ut
w
ar
d
 (−
): 
16
.5
 (4
.0
)
C
on
tr
ol
 (+
): 
22
.7
 (5
.3
)
n=
35
In
w
ar
d
 (−
): 
16
.8
 (4
.9
)
O
ut
w
ar
d
 (−
): 
16
.9
 (5
.5
)
C
on
tr
ol
 (+
): 
22
.4
 (6
.1
)
n=
15
In
w
ar
d
 (−
): 
17
.9
 (4
.6
)
O
ut
w
ar
d
 (−
): 
17
.1
 (3
.7
)
C
on
tr
ol
 (+
): 
20
.9
 (3
.7
)
N
/A
 
N
/A
 
Ta
b
le
 4
 
C
on
tin
ue
d
 
C
on
tin
ue
d
 o
n
 6 August 2018 by guest. Protected by copyright.
http://bmjopen.bmj.com/
BM
J O
pen: first published as 10.1136/bmjopen-2017-020959 on 15 July 2018. Downloaded from 
12 Mansfield L, et al. BMJ Open 2018;8:e020959. doi:10.1136/bmjopen-2017-020959
Open access 
limitations of evaluation design. Two studies reported 
both preproject and postproject data. It was not always 
clear how themes were identified and developed and it 
was not always apparent that conclusions emerged from 
comprehensive data treatment. One report made a clear 
attempt to search for disconfirming cases and consider 
the negative well-being impact of sport participation,53 
but evaluation reports tended to focus only on the posi-
tive impacts of sport and dance. Furthermore, there was 
a tendency in evaluations on dance and performance 
to rely on face value reporting of participants’ accounts 
rather than developing latent forms of thematic analysis 
informed by identified theory where appropriate.
the effect of meditative sport activity on well-being
Three published RCT studies assessed the effectiveness 
of meditative practices including yoga46 50 and Baduanjin 
Qigong48 on well-being in young people. All three 
studies used several different measures of well-being 
including mood scales for rating anger, anxiety, positive 
and negative affect, confusion/bewilderment and stress, 
anxiety and depression.46 48 50 One study also included 
measures of self-esteem, quality of life, mindfulness and 
resilience.48 Two studies reported significantly improved 
well-being outcomes from taking part in yoga compared 
with a control group.46 50 One study found significant 
reductions between groups in total mood disturbance 
(medium-large effect size=0.689 (Cohen’s d), p=0.015), 
tension and anxiety (large effect size=0.870 (Cohen’s 
d), p=0.002) and negative affect (medium-large effect 
size=0.659 (Cohen’s d), p=0.006).50 The second study 
found a significant reduction at 3 months compared 
with baseline in self-reported depression (effect size=not 
reported (NR), postmenstrual phase p<0.001, premen-
strual phase p<0.001), anxiety (effect size=NR, postmen-
strual p<0.05, premenstrual p<0.001), and anger (effect 
size=NR, premenstrual p<0.001), as well as an improved 
overall sense of well-being (effect size=NR, postmenstrual 
p<0.001, premenstrual p<0.001).46 One study reported no 
significant difference in self-esteem, mindfulness, quality 
of life, stress or ‘sympton’ intensity in young people taking 
part in Baduanjin Qigong compared with usual exercise 
practice.48 No grey literature on yoga and well-being was 
included in this review.
the effect of group/team sport on well-being
Two published RCT studies49 51 and one cohort study52 
examined the well-being outcomes of group sport activ-
ities. Two of these studies measured well-being using 
self-efficacy scales.49 51 Two studies included a measure of 
self-esteem.51 52 One study used a friendship quality assess-
ment as a measure of well-being.51 One study measured 
well-being outcomes relating to need satisfaction theory 
(competence, autonomy and relatedness)52; an estab-
lished approach to personal well-being research in sport 
psychology. The two studies using self-efficacy measures 
reported statistically significantly improved scores after 
taking part in group sport interventions compared with A
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the control (effect size=NR, p=0.03749; cooperative condi-
tion (M=43.29, SD=13.40) versus control group (M=35.30, 
SD=8.76), t=2.99, p=0.005).51
Both these studies employed interventions that were 
tailored to the needs of the participants and included 
elements of peer support. Significant increases in 
friendship quality were reported in taking part in sport 
compared with no sport (control condition: M=59.70 
SD=20.67; cooperative condition: M=80.18, SD-8.59, 
t=2.76, p=0.010; competitive condition: M=76.92, 
SD=14.04, t=3.66, p=0.001).51 No significant differences 
were reported for self-esteem scores between sport inter-
vention groups compared with control.51 Changes in 
sports players’ need to feel competent, autonomous and 
connected to others over the course of a sporting season 
were found to be positively related to changes in their 
overall sense of self-esteem.52 Qualitative findings from 
the one grey literature report identified negative and 
positive aspects of well-being associated with engagement 
in community sport including enhanced feelings of social 
connectedness, pleasure and sense of purpose as well as 
concerns related to personal capability, competence and 
unfavourable comparisons to peers who are ‘sporty’.53
the effect of group dance on well-being
Two published RCT studies examined the well-being 
outcomes (mood, fatigue scores and levels of depression) 
of group dance activities.45 47 One used a bespoke dance 
training programme,45 the other compared dance activi-
ties with sport and fitness activities.47 Taking part in dance 
exercise to music (aerobics) and hip-hop dancing aero-
bics were reported to significantly improve self-reported 
positive well-being and reduce distress and fatigue at the 
end of the intervention (effect size=NR, p<0.05).47 Signif-
icant improvements on the self-reported Beck Depression 
Scale (0–9=not depressed; 10–15=low-level depression; 
16–23=medium-level depression, 24+=depressive) in 
participants not diagnosed with depression were reported 
from a dance training intervention (M=13.90, SD=5.568) 
compared with control (M=17.48, SD=7.740); t=2.911, 
p=0.004.45 The grey literature reported questionnaire and 
interview results showing positive well-being associations 
Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow diagram of the search screening process.
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from dance interventions in terms of increased confi-
dence, sense of purpose and fun and exhilaration.54 55 
Dance was also found to enhance, happiness, relaxation, 
playfulness, fun, social connectedness, aspiration, ambi-
tion and reduce isolation.54
DIsCussIOn
Principal findings and contribution to knowledge
The relationship between organised physical activity 
and well-being in young people is not well understood. 
To our knowledge, this is the first systematic review 
of sport and dance interventions to promote subjec-
tive well-being in healthy young people (15–24 years). 
Overall, the published evidence suggests that medita-
tive physical activity (examples included here were yoga 
and Baduanjin Qigong) has the potential to improve 
subjective well-being in terms of reduced anxiety, 
depression and anger, and enhanced positive mood 
in young people. This evidence also shows that taking 
part in dance can lead to positive well-being outcomes 
in terms of mood enhancement and self-reported 
reductions in feelings of depression in some youth 
populations. Unpublished grey literature illustrated 
that taking part in or watching dance, or other forms 
of performance-based physical activity and commu-
nity sport can instil positive well-being feelings such 
as exhilaration and sense of purpose, and increased 
confidence, self-esteem and feelings of belonging and 
purpose. The findings support work that has associated 
physical activity with positive outcomes connected to 
depression, anxiety, self-esteem and cognitive function 
in children and adolescents.30 56 57 The findings of this 
review also suggest that group-based sport and dance 
interventions may be important in ensuring positive 
well-being outcomes for young people taking part. 
Research supporting the physical and mental health 
contributions of physical activity has identified medi-
ators such as organisational practices and the role of 
seeing other people who are similar to you becoming 
and being active, which are significant determinants 
of physical activity engagement.58 Our evidence also 
suggests that peer-supported delivery mechanisms in 
sport and dance programmes may support well-being 
enhancement for young people. This finding reinforces 
evidence-based calls for well-designed, clearly focused, 
expertly led, peer-peer youth interventions which incor-
porate high-quality peer leader training for positive 
well-being and mental health outcomes.59 60 The find-
ings of the unpublished literature suggested that taking 
part in community sport is also associated with negative 
well-being connected to concerns about competency 
and capability. Several studies identify well-being-re-
lated and mental health risks in performance-based 
physical activity for young people including exercise 
addiction61 62 and disordered eating linked to feelings 
of inadequacy and self-criticism.63 Our findings support 
work that identifies the need to tailor physical activity 
interventions to the needs of those taking part in order 
to overcome negative perceptions of sport and barriers 
to involvement in order to maximise the potential for 
positive well-being outcomes from taking part.64
Implications for policymakers and future research
The findings reported in this review should be treated 
with caution because the quality of the published evidence 
on sport and dance interventions to enhance well-being 
is judged generally to be low. The evidence in this review 
is sparse, there are methodological limitations in the 
included studies and we still know very little about the 
effect of sport and dance interventions, which have the 
potential to influence the well-being of large numbers of 
people. No published UK studies were eligible for inclu-
sion in this review. It is not possible to conclude that find-
ings in this review are generalisable across countries or 
regionally in the UK. The lack of evidence identified in 
this review does not necessarily mean that well-being bene-
fits are not accrued from taking part in sport and dance. 
Large-scale community sport and dance interventions 
have the potential to influence the well-being of people 
at population level. Recent national sport strategy in the 
UK4 5 identifies well-being as an outcome for sport and 
physical activity and needs to be accompanied by agree-
ment about definitions and measures of well-being, a focus 
on measuring well-being outcomes and an emphasis on 
evaluating what works to enhance well-being in sport and 
dance. National agencies across the sport, culture and 
health sectors (eg, Department for Digital Culture Media 
and Sports (DCMS), Arts Counsil for England (ACE), 
Sport England, Public Health England (PHE) may be 
influential in promoting this approach; conversely, a lack 
of national lead may discourage academic and service 
delivery stakeholders from prioritising this.
Based on the evidence in this study, it is necessary 
to build evidence on well-being outcomes of sport and 
dance in healthy young people using agreed measures 
of well-being. There is a need for more well-designed, 
rigorous studies which are underpinned by relevant 
theory. Large-scale randomised controlled designs 
should be implemented in this target age group. Other 
rigorous and systematic study designs including evalua-
tion of the complex community context and mechanisms 
of intervention effectiveness should be considered. 
The development of a multilevel programme of well-
being evaluation training would support key policy and 
service delivery personnel and researchers in the sport 
and dance sectors in ensuring rigorous evaluation of 
interventions.
COnClusIOn
The evidence overall for the subjective well-being bene-
fits of sport and dance interventions for healthy young 
people is limited in quality, selective and drawn from 
varied national and cultural contexts. The current state 
of the evidence means that it is not possible to identify 
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a common effect of sport and dance on the subjective 
well-being of young healthy people or be certain about 
the influence of such physical activity on peoples’ well-
being. There are large gaps in our knowledge about the 
effect of sport and dance on the well-being of young 
people. Knowledge should be improved through rigorous 
complex community intervention research incorporating 
valid comparator groups to determine which sport and 
dance interventions are most effective in improving well-
being in young people. Measurement of quantitative 
outcomes and evaluation of qualitative processes to deter-
mine how such interventions achieve their outcomes is 
needed.
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